Abstract. With the rapid development of economy, energy demand is increasing in Hebei. Therefore, prediction of energy consumption and structure in Hebei province has importance of actual meaning significance. In this paper, total energy, coal, oil and natural gas consumption data are selected in Hebei province between 2001 and 2013. First, energy consumption and structure in Hebei province are analyzed. Second, GM（1,1）forecast model is established. Then, according to the established forecast model, energy consumption and structure between 2014 and 2021 in Hebei province is predicted. Last, related suggestions on energy optimization are put forward. The results are expected to provide important scientific basis for energy utilization and planning in Hebei province.
Introduction
Grey prediction is a method that can predict the systems containing uncertainties. To find the laws of system changes, original data is generating processed by identifying development trend of dissimilarity degree between system factors. Thus, data sequence with high regularity is generated. And then the corresponding differential equation model is established to predict future development trend of things. GM (1,1) prediction model with a variable and first-order differential is an important model of grey prediction. It is commonly used in energy and environment prediction because this model requires less modeling information, operates easily, forecasts precisely and is easy to test.
In this paper, total energy, coal, oil and natural gas consumption data in Hebei province between 2001 and 2013 are selected as original sequence. GM (1, 1) model is constructed to predict energy consumption and structure in following 20 years in Hebei province. It hopes to provide reference and scientific basis for energy development strategy and the establishment of energy planning in Hebei.
Analysis of energy consumption and structure in Hebei province
The energy data in Hebei province between 2000 and 2012 are from China energy statistical yearbook. In this paper, all the energy consumption data have been converted into standard coal and the unit is ten thousand tons of standard coal. Table one shows the energy consumption and consumption structure in Hebei province.
As shown in table 1, the total energy consumption in Hebei province seems to be increasing annually from 2000 to 2012 and its average annual growth rate is 7.95%. However, the speed of total energy consumption growth is different during the period and it has periodic growth characteristic. From the table, we can see that the growth speed is rapid from 2001 to 2007.
Energy consumption structure in Hebei province is basically stable in recent years because of restriction on resources endowment and consumption structure of energy relying mainly on coal cannot be changed. Coal accounts for about 90 percent in energy consumption before 2011, but oil, gas and electricity such clean energy consumption occupies 10 percent of the total energy consumption. This shows that there is no variety in energy consumption structure in Hebei province and energy consumption has many defects. It depends heavily on coal which is non-renewable International Conference on Computational Science and Engineering (ICCSE 2015) energy, so the renewable clean energy strengthened the large market demand, and the development of solar energy utilization technology has a broad prospect. 
Energy consumption trend prediction in Hebei province

Total energy consumption prediction
The original sequence is total energy consumption data in Hebei province from 2000 to 2000. GM (1,1) prediction model is set up to predict the total energy consumption in Hebei province between 2013 and 2020.
According to calculation, prediction model can be get. As shown in table 2, the total energy consumption in Hebei province is still set to grow in the coming years. It has 344.9318 million tons of standard coal in 2013 and 586.8367 million tons of standard coal in 2020. It increases 241.9049 million tons of standard coal and the annual growth rate is 6.87% in the eight years continually. But, the annual growth rate is 7.95% from 2001 to 2013. Thus it can be seen that growth rate will slow because of the improvement of energy efficiency and utilization of renewable energy.
Small error probability (P) of the prediction model is 1 which is greater than 0.95 and posteriori error ratio (c) of the prediction model is 0.188 which is lower than 0.35. From table 3and table 4 , we can see model prediction accuracy level is level1 and the model has a high forecast precision. 
Energy consumption structure prediction
The proportion of electric power in energy consumption structure is less, so this paper only predicts the change trend of coal, oil, natural gas consumption. The consumption of coal, oil, natural gas in Hebei province from 2001 to 2013, as shown in table 1, is selected as the original data. Then, prediction of energy consumption structure is carried on and the calculation result (refer to table 5  and table 6 ) is verified with MATLAB. Table 3 shows that the established GM(1, 1) model has higher prediction accuracy, and it can be used to forecast coal, oil, natural gas consumption in Hebei province in the next few years. The prediction results are shown in Table 4 . But the proportion of oil and gas consumption rise steadily in the future according to forecast results, especially, natural gas rise faster, which shows that the energy consumption structure will be improved to some extent. 
The related suggestions on energy optimization
According to the above conclusions and the actual situation in Hebei province, this paper puts forward the following suggestions on energy optimization.
Improve energy utilization efficiency
At present, the resident population of Hebei province is 72.41 million and the amount of automobiles is up to about 7 million. Therefore, we should deeply excavate the potential of energy utilization efficiency, improve energy technology level. Improving the energy technology level also can reduce the emission of carbon dioxide, enhance enterprise strength and product quality and implement the development of intensive low carbon economy.
Optimize the energy structure
The energy structure is limited by resource endowment, so it is difficult to change in short time, but it has big development space in energy optimization. Adjusting the energy structure is to reduce the proportion of coal, oil and other high carbon emission factors, and vigorously develop the renewable energy of low carbon, economy and clean. For example, optimize network structure, strengthen power grid construction of Hebei province, develop the photovoltaic industry and make extensive use of wind energy, solar energy and other clean energies.
Summary
With the rapid development of economy and a huge increase in population in Hebei province, non-renewable energy will not be able to meet the increasing demand of energy. Predicting the total energy consumption and energy consumption structure by using GM(1, 1) grey prediction model in Hebei province has practical significance. Prediction results show that the total energy consumption is rising and energy consumption structure is improving but still not optimistic. Therefore, how to improve energy efficiency and develop clean and renewable energy will become a major energy problem in Hebei province.
